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INTRODUCTION 


A systematic survey ot amphibians and reptiles in the 
north central part o-f Yellowstone National Park v-4as 
initiated for two reasons. First, a surve-v of modern 
t-.erps near Lamar Cave would provide information on ctirrent 
associations of different species with specific habitats. 
Since herps ar*e sensitive indicators of climate and 
habitat, such a survey would allow i nterpretat i ons of past 
climates and habitats based on the record of 
herpetol ogi cal remains excavated from the floor of Lamer 
Cave. There is no evidence that Lamar Cave was used by 
early Americans, and the bones probably were collected by 
wciod rats and mammalian and avian predators (Hadley 1990). 

The second reason for a systematic, repeatable survey 
of amplsibians was that it v-jould serve as baseline data 
agains.t which future surveys might be compared to 
determine if <r*mphiL'ian poptulaticns in Yellowstone are 
declining. Some populations of amphibians have been 
undergoing worldwide declines since the 19?0's (Milstein 
•990, Wale 1991), including some species of frogs and 
toads in the western United States (Corn and Fogleman 
1 9S4 , Wyman 1990, Hayes and Jennings 1986). A strong 
argument can be made that amphibians are likely to be very 
sitsceptible to huctan— pr oduced pollutants and to climatic 


iar ges bscaus 


5.t= of 


their tl^in, specialised skin and 


var table body temperatures that reflect environmental 
temper ati.sres. Furthermiore , since the'/ inhabit both 
aqjial i c arid te--restrial ecosy stemts , they can be indicators 
■!}ie health of both types of environments. Amphibian 
declinF'S also •’epresent a potentially significant loss in 
hi od ! versi t'/ , as they are i mportant parts of aquatic and 
terreslrial -ood webs. The'/ are imajor consumers of . 
invertebrates and in turn pro'/ide a significant prey bass 


til r d ■ 


arrii 


rptiies (Nartin 19 




Ross 1991) 


because of their' high efficiencies of biomass conversion 
(Rough 1 9o3 ) . Maintenance of amphibian bi odi versi t'/ is 
1 i kel V to be critical, therefore, in mai ntai ni lig many 
ecos'/sf elite, we now hnctw them. 

YsH 1 cws Lc'iie f'ational Park is relativel'/ undisturbed 
ant! r! ; c.t ar t from large population centers and may pro'/i de 
s i g ' -1 f : t^ct- 't i nsi gbits to test 3 rsy h'/potnesi zed causes of 
decliiic-s of amplti b i ans (Koch- and Peterson 1989). 

Fur t hei mor e , there is some existing baseline information 
O'- an:pb j t'i a'l popu’ at i O'iS in Yellowstone (Tu'-ner 195^, 

19ri-i, I960, ai d Fisiiet y and Aguatit. Mauageifient Program ii 

Yfr'l 1 ! tvis' line Na.lional F’ar*. -- Techrtical Reports for ralendar 
Years 1964— 19'32> as well as a current monitoring program 
ttiat i =. heiiiq carried out by 9- Feterson o- Idaho State 
. I. . : ...3 i t y . T! 1 ; s study woul-i mnke significant additions 

t'j tile existing basel i ne ciaLa. 


! 


I 
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I 
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! OBJECTIVES OF THE STUDY 

I 

The objectives c--? the study were to survey sites in the 
area near Lamar Cave: 

I i) to determine which o-f the potential amphibian and 

I reptile species were present, and 

i 

2) to briefly describe the habitat a+t ini ties of these 
amphibians and reptiles species. 


METHODS 

Species of Interest 

Previous surveys of reptiles and amphibians in 
Yellowstone National Park suggested that the species that 
would likely be encountered around aquatic sites would be: 
A?T!bysto7F;3 1 2 gr I Ti HU; , the tiger sal amander ; Bato boreas, the 
western toad: Pseudacris iriseriata, the striped chorus 
frog; Rarra pr at , th:e spotted frog; Thayan oph i s elegans.^ 

the wandering garter snake. Other species that are less 
dependent on aquatic sites, such as the buiisnake 
P; till) phis )!ta I art !! 1 euiziis ^ ttie rubber hoa Char 2 rt a hot tae .. and 
trie sagebrt.tsh lizard Sceloporus graciosus were not 
tib served in this survey, 

Pt iidy Si tes 

.Ti- ; P92 f c.«r+ y-ei qht sites, that contained standing 
water for at least part of the year were selected within 
Mie s.agebr usii— grae.sl and en vi r onmen t of Yellowstone's 
Nortlserr! Range to lie su*"veyed for ti'ie presence or absence 
of amphibian and reptile species. Forty— foLsr of the sites 

wgii-e located in ttie viciriity of tine i.amar Cave between 
Junciior: Butte and the Slough Creek Road and ranged in 
nature frcim smial 1 efihemer a 1 pools to large permanent 
bodies of water IFig. 1)- The reinaining four sites were 
larger, permianeri L bodie--, of water 1 ocated further frofn the 
cave; SI i lie Lake <Fig. 2, si i e #4S> , twi.'s unnamed lakes on 
Mt . E-verts !-eferreiJ to by the Fishery and Aquatic 
Management 'P'-ogram in Yellowstone iNationai Park as SOMYEi-J 
iiD399 and SOMYEW ewSST fFig, 2, site #47' a;:d site 448, 
-■■especti 'vel y i , and Foster Lake (Fi -g, .3, site#46>. 

'T'he physical ctiar aeter i st i cs of each of the forty 
ei cot si '.es were •Jew-.!' i bed due i nq the 5 9F2 and/or 1993 
fielii seaS’nos. Ctiaf ac ter j et 1 cs recorded included a visual 
es* of the percent of the water surface that was 

r r.ver ed by emergent vegetation on the day the site was 
••i-ri'ed fmeasurecl in 1992 only) , ma ;imum depth on tt-e dav 
the y. i t e iwas .- i tj. ted •' mea-r Lirc-d i ; both 1992 and 1993 ) , and 
aii estiioate of the area (measured in 1992 only). The 
dates of drying were also recorded for those pools that 
dried ijp ifi 1992 or 1993. The coordinates (latitude and 


longitude) and general descriptions o-f each site, and 
dates of drying o-f sites, are in the Appendix. 

T echn i ques 

Determining which species of amphibians and reptiles 
were? present at a particular site required that the site 
be repeatedly surveyed. A s-ite was considered “surveyed” 
when it w-->,s merely visited, wiien its peripher-y was 
carefully searched from the shore, or when it was searched 
by WiT. difiO into the watei -while wear-i ng ctiest waders. Each 
site was surve'/ed at least twice during the 1992 field 
season June thr- ough mi d— August ) , onre to search its 

periphery a-^id ofjc e to search it by wading. (It should be 
rioted tiiat site #45 and site #36 were surveyed weekly or 
biweekly by me throughout the 1992 and 1993 field seasons 
as piart of a long term amphibian monitoring project 
conducted by C. Peterson of Idaho State IJn i versi t y ) . I n 
1993 every site was visited (i.e. , the site was approached 
but not searclied) at least once during the months of April 
and Hay. The purpose of visiting the site was to listen 
for calling P. triseriat^, whose chorus str'ength seemed to 
be at a peak during tkiese months. Ever-y site also had its 
periphery searched at least twice during the months of 
Apr il through July of 1993. (When peripheral searches 
were conducted on sites with little standing water, such 
as swales and wet meadows, a sig— zagging search pattern 
was Lfsec! to rnof e thoroughly survey the site). These 
per i pher al sear^ches, when cor-idri.ct. ed during late spring and 
early suiiimer (before the aguatic vegetation began to 
i nliibit the obser vabi 1 i ty of the species) , were 've-~y 
effect! -e at yielding observations of ,4. tigrinum and R, 
prfiiiosB I ar vae and met amor- phs When conducted in 
m : d"S'..m‘.mer during tiie morning hotirs, these searches were 
effective at yielding T. elegarts obser-vat i ons. 

Fl-- 1 tie'TiOre, ever-y site was sear-ched at least once by me 
ehi ie wading i i-itc t'ne -water in cheH,t waders during the 
•nonths of April thr a^ugh Jul'v of 1993. Wading searches, 
^jhen coriducted durir:g late spring and early summer", wer"e 
effective at yelding observat i ons of .4, t i gr inum and R. 
pret'u.va eggs- 

Tn additior! to the direct sur ve v method utilized t-o 
detect -the presence of a species, the indirect method of 
live (rapping with minnow t;raps was also employed. Minnow 
t raps have be-en success-ful i y used in past surveys to 
detect; the presence of tigrir.-uiT! larvae and metamorphs 

'Car penter 1^53). The mettrod -was used In this study to 
tetec ; .4, 1 2 gr i r: ij ;u where its presence wa,s in no other way 

indicated. Fevera] different trap^oing schemes utilizing 
minc-iow tr'aps were tiried ttiroughout the 1992 field season 
to determine tte mos- e-ffective auproacl-t, ifrcluding trap 
•oetn ai -i , 2 s f.-., .^jji anp the i-se of bait. "hese traps 

‘were .-ri-jst ef f ei. t i vf- wheii set. utibai ted about six meters 
from shore, aftd left overnight. Bait (beef 1 i v'er ) 

■at tr"ac t.g-d amphibian piredators sucli as diving beetles 


kAJL-.^ . . 


(Dyifscus) and leeches but did not seem to a-f-fect the 
number o-F sal amanders captured. Three minnow traps were 
set -for one night at each site where the presence o-f A. 
tigrir:U!Ti was not detected by other means. This method 
proved to be the most e-F-fective at detecting the species 
as well. 

A species was considered present at a site i -f and only 
i -F its vocal i r! at i on was heard, a direct observation o-F an 

iScj 1 "tr w i rt f'" O'? so of” th?? 

species was trapped in a minrsow trap. Anecdotal evidence 
or observations by another individual were not included. 


RESULTS 


ru 


tribution and Habi t 


i: -i 


inities 


Data collected during the 1992 and 1993 -field season; 


i.U -I!-. 


aspect to the present 


or 


i w S&P* C S 


1-f ^ 


a jbd ; j 1 b 1 ars an c 


reptile epecies at 




tor 


. ght survey sites were 


combined -for the -final analysis. At least one o-f the -five 
herp species was observed in -fort'/— three o-f the 
t or i" v'~*e i oh t 5 i t’ C /C ) (Xahle I). tzcjriTJiiJ?? was the 

most widely distributed species, Isaving been obser'/ed in 
thirty-^one o-f the -f orty— ei ght sites (&5Z> . /?, pretiosa 

was observed in twenty— two sites (46%). P, triseriata was 

(^13/1) . T* » was observeCj 


-,K cw 


er veu 


» -i r-v .'-S'?" C 50 J-t 1= i f- i 


in -fifteer! sites (31%). 
si t es ( 6% ) 

Repeat observat i on; 


bore as was observed in t-hre 




tigririam at the sam 


in both 1992 end 1993 occurred in twelve o-f the thirteen 
(92%) -^ites with the ciotential -for subsequent ob-ser'/at i on 
•' i , e. , 4. tfgr.inum was only obssr-v'ed in ttiirteen of the 

fort'/— eight sites in 1992). Repea 

ii tes with 


9v2> . Repeat observations o-f 
ill -Fi-fteen (100%) o-f the sif 


the pofceid-ial for subsequent observation, 


■r\t='p aa i_ 


ohser '.'at i ons 

i' AHV 


T, e J egans occurred in seven of the eleven 
•64%) sites with the potential for- subsequent obser-.-at i on . 


6^ O w* a tl O h S & r V a t 2 or?* 


triseriata occurred in all three 


(100%) iif the sites with the potential for subsequent 


rs b e r v a t i 
rf-’Siilts. are 
a t i i >f ! 
•i 


O: ■■ ~.s-r 

. L C. 


jG* i3 L- f - f Si s wa*H GO"t^ GwSwrv'wCi i.G "Fhssw 

loi; !T:ear-:t to iridicate an i ncreass in species 

Ttie 1 992 -field season was 

r a’V i t ^=^r; [rr!f=r rs^r-if—jn -fK“risT; iTii ri— 


c-*u 


(the peri od f r om 


mi d— August 


on 1 ) 


Thus man'/ of the sites 'were '.'i si ted late in the 
season and it is -v'er'y- likely that many individuals had 
dispersed from -iTie sites or were less active within the 
sites. Man-/ of the sites were also -.i si ted infrequently 
t her e-fore allov-iing extrinsic factors such as climate to 


i ■ : f ' u en c e the !.-ita ser v a t i on s . 

Pltij' . r. t_J ot 199^ 

iiasi c 1; i ot i c and abiotic character! 
each of the f orty— ei grit sites (Tab! 
dep^ h ijf tils water at the si te was 


and 1993 field seasons 
sties were recorded for 
e 1) . The ma-xiiTium 
measured in both 1992 


and 1993, with the measureiTsents shown in Table 1 being 
•frofn 1993. The area and aiTiount o-f emergent vegetation at 
each site were estimated in 1992 only. Analysis o-f 
species occurrence with respect to most of these 


char acrter i st i cs (Tables 2—4) shows that we r 
find all five species of iierps in sites thai 
:han one acre In zizs. with greater thai 
?g€ • ■ ■ 


3 \/ n Cl — 1 


to 


i^rr-a aifes mar are larger 

wi th greater than 70% emergent 
it i on , and ephemeral in nature. However, this 
assessment may be influenced by the low number of 
observations of S, boreas. E>;cludina 5. bore as from the 


o-i 


+-H 


char ar t er i st i c 5 shows that we may expect to find the 
remaining four species of herps in sites of any site 
(within the rarice of sizes surveyed), with any amount 
emergent vegetation, and that are either permanent or 
ephemeral in nature. Sites larger than five acres, wi' 
between 30% and 70% emergent vegetation, and permanent in 
nature had the highest mean number of species per site. 

A "t “"t e?s-ti "f Oi^ Sffsrtl 1 s^niipl^ sizes, w^s used to dsterfRiins 
whether differences existed between those sites with and 
those sites with.oui a particular species of hero with 
to the mean values of the measured habitat 


‘.a ohc^" 


erveo 


respect 

char ac t er i st i cs . Si'tes where A, tioririum 

were si giii f i can 1 1 y (P^.05) deeper than sites where A. 
tigrinus^i was not observed (Table 5). There was no 
significant difference between sites with and without 


grinum with respect to surface area, percent emergent 


vegs 


.3 ■}* .3 f" -i r-.n 


•A .. f . . _ * 

n r j i y lu I ' 


evat 1 on . 
the character 


i 3 {T:OaS 

stiowed no significant difference (P;;^. 05) 
w i "b d 3 n d Wit d oL.it w » c'f ^ ( ”1” ad 1 w & ) » 

wit^^ "t f 2 s & f 2 ^ s i/vas odwSf~vsd 


at 




;ach si 
si tes 


ini 1- 1 cam 


'P< .05) 


v^wStatiofi tdao 


yf tr- 

whe 


. 


tr i ser iat a 


eiT:sr oent 


i i abis 


h 1 = 71 


Ther 


e was no s! 


j.nif leant differencs 


3t obser\ 
d&t 


wi th -and 


t ace c 
Si te? 


whe 


ii thout P. irxserzsta with resps 
depth , or el evat i on . 

■e /?. pretiosa was observed were 
si gi'i i f i car: 1 1 'v (F';^.05) deeper than sites where f 
vjas not observed (Table 8) . There was no signiricar 
differenre between sites with and without R. oretiosa 


CO 
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4- i “ n 1" 
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r ei 
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to 


5ur t a:: 
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ner cecf 1 
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05) 
wa^ not 
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observed (Table 9) 
■0 between sites w 


The 


'sd had SI gni f i cant 1 'y 
les where T, elegans 
ic no sinni'(’i''”ant 


- . - i- 4- , J 

Vi I L nou 5 


e le 


J i=i r: S 


wi i_i 


percent efijer gent vegetation, or 


h er n 


:ies was 


respecr to ciept 
el e‘/at i on . 

Si 1 es where one or frjore .~.4 tht 
o b e r e d ^ j a d s i. g fi i t i c a i” 1 1 y ( F' \ 0 5 ! 
emergent vegetation than sites where herps were not 
observed (Table 10). There was no si -gni f leant difference 
between sites with arid without herps with respect to 


:aqes ot 


sur-facs area, depth, or elevation. 

Because these are results -froirt two -field seasons only, 
it is i sTspiossi bl e to account +or the presence or absence o-f 
species at various sites due to natural population 
-fluctuations. Only long tersn, intensive studies on one or 
a -few populations can deiTsonstr ate this phenomenon 
vPechmann et al . , 1991). The results o-f this survey 

indicate that A. tigrinum, P. triseriata, R. pretiosa, and 
T- eleqans could potentially be -found at sites o-f any 
size, with any amount o-f emergent -/egetat i on , and either 
permanent or ephemeral in nature, and thus there are 
lihely to be other more cryptic -factors which in-fluence 
the presence or absence o-f these species. The -fact that 
the species surveyed are well distributed across not only 
the rsorthern range but much o-f the Rocky Hountains 
indicates that their presence at a particular locale may 
not be due to the existence of any vegetational or 
climatic zone, but rather to the presence of water. 

Indeed, the observations of reptiles and amphibians in 
this surve'/ were invariably made in close proximity to 
water. Fromi this we can predict that these particular 
species of herps would be miore widely distributed during 
wettei'- times, and that they could therefore be used as 
indicatcsrs of the amount of surface water in existence. 


(Area and emergent 


Table i. Character! sti ce of stud'/ sites, 
vegetation estimates were made in 1992). 
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P 

IB 

!B 
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1 

I 4-^ 
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! d>iTi 
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30 
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!“» 

1” 

IB 

IB 

IB 

i 

I 

1 

!47 

i 23 . 0 

i Bm 

■, 1 976 ) 1 
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P* 
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IB 

! B 

1 

{ 

|4E 
« 
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i am 

( 1976) ! 

1 

60 

1 7253 i 

J L 


1 

IB 

-J 

_J 

( 

1 

-J 

1 
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’ Number in () indicates measurement date (1P93 unless indicated). 
^ P= site lively to be permanent in most '/ears; E= site 1 i kel '/ to 
be ephemeral in some '/ears. 

’ RP= Raria prpi ifssa; AT= Ambya ti'ufta tigr inum; TE= Thamrioph i s 
aleaaris; pT= Pseudacr i s triser I'afa: BB= Bufo horaas; '.?= observed in 
1992 only; 3= obser ved in 1993 only: B= obser'ved botii years. 
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Table 2. Percent occurrence o-f species in three size 
classes o-F sites (ponds). n equals the number o-f sites 
sampled; the numbers in (> indicate the number of sampled 
sites in which that species occurred. 

i I 1 i 1 

! !<1 acre il-5 acres j >5 acres ! 

i Species I n=13 i n=23 | n=12 i 


+ 
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5) 
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i 

18.7 ( 

2 > 

1 a. 3 

< 1 ) i 
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146.2 <6) 

1 34 . S < 

S> 

1 /Li 7 

j 1 * - / 

(5) i 
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130.8 < 4 ) 

143.5 (1 

VJ ) 
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(8) 1 
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1 

! 7.7 ( 1 ) 
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7 ) 

158. 3 

I'TI \ 

' * > r 
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i 

! 4 

f 5 


1 

\ 5 

1 

j 

i Mean number of spp. /si 

tei 1.4 

t 

[ 1,8 

-i 


i 2.5 

_j 
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Table 3. Percent occurrence o-f species with respect to 
percentage of water sur-face co-vered by emergent 
vegetation. n equals the number o-f sites sampled; the 
numbers in () indicate the number o-f sampled sites in 
which that species occurred. 


I 

1 

1 

1 

t 

30% 

-1 
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1 
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J 

4 

1 
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1 1 
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J 
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Table 4. Percent occLirrence o-f species with respect to the 
permanency of water at the site. n equals the num-ber of 
sites safTipled; the numbers in ■) indicate the number of 
sampled sitesi in wlich that species occurred. 
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Table 5. CoiTiparieon o-f habitat variables measured on sites with and 
without Ambystc'nts tigrirtum. Si gni t i cance is based on t— test. 
Numbers shov-an are mean + standard deviation with range in (). 


i 

i Char acier i st i c 

1 Si tes (n=31 ) j 
! wi th AT 1 

Sites (n=i7) 
without AT 

i Significance ! 
i (P£. 05) 1 
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Table 6. Compe»“isQn o-F habitat variables measured on sites with and 
without boresi. Significance is based o'-- t— test. Numbers shown 

are mean + standard -deviation witn range i -o <>. 
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Table 7. Comparison o-F habitat variables measured on sites with and 
without Pseudacris triseriata. Significance is based on t— test. 
Numbers shown are mean ^ standard deviation with range in (). 
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Table 3. Comparison of habitat variables measured on sites with and 
wjThout Paria pret/oia. Significance is based on t-test. Numbers 
shown are mean + standard deviation with range in <>. 
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APPENDIX 


Survey Site Descriptions 

#1: 44.915N, 110.396W Deep glacial pothole; organic muck 

substrate; shoreline vegetation well established. 

#2: 44.914N, 110.392W Marsh o-f moderate depth; organic 

muck substrate. 

#3: 44.914N, lia.391W Deep glacial pothole; organic muck 
substrate; shoreline vegetation well established. 

#4: 44.912N, 110.389W Deep glacial pothole; organic muck 

substrate; shoreline vegetation well established. 

#5: 44.913N, ii0.384W Deep glacial pothole; organic muck 
substrate; shoreline vegetation well established. 

#6: 44.921N, 110.386W Marsh with an area of moderately 

deep water; organic muck substrate. 

#7: 44.921N, 110.384W Swale with an area o-f moderately 

deep vMater; organic muck and spongy "bog type" 
substrates; channel o-f slow moving water. 


#8: 44.921N, 110.3S3W 
muck substrate. 


Pool o-f moderate depth; organic 


#9: 44.913N, 110.3S2W Marsh with an area o-f moderately 
deep water; organic muck substrate. 


#10: 44.914N, 110.380W Large swale with se'veral shallow 

pools; swale has spongy "bog type" substrate, pools 
have organic muck substrate. 

#11: 44. 91 IN, liQ.371W Pool o-f msoderate depth: organic 
muck substrate; shoreline vegetation well developed. 

#12: 44.917N, li0.373W Deep glacial pothole lake; organic 

muck substrate; moderate shoreline vegetation 
development; AKA Little Trumpeter Lake. 

#13: 44.916N, 110.367W Deep glacial pothole lake; organic 

muck substrate; moderate shoreline development; broad, 
thick algal mats along shore; AKA Trumpeter Lake. 


#14: 44.909N, 1 10. 3d>2W Deep glacial pothole lake; organic 

muck substrate; shoreline vegetation well developed. 


#15: 44.912N, 110.361W Pool of moderate 

muck substrate; shoreline vegetation 


depth; organic 
well developed. 


#16: 44. 91 IN, 110.360W Pool of moderate 

muck substrate; shoreline vegetation 


depth; organic 
well developed. 


#17: 44.'51BN, 110.357W Deep glacial pothole lake; organic 

muck substrate; shoreline vegetation well developed. 

#18: 44.910N, 110.356W Wet meadow with a shallow pool; 

organic muck substrate. 

#19: 44.909N, 110.354W Pool of moderate depth; solid "sod 

type" substrate; shoreline vegetation well developed. 

#20: 44.918N, li0.368W "Bison wallow"; very trampled 

organic muck substrate; very shallow, usually dry 
except a-Fter rain; dry at -first visit in 1992 <27 
July) and 1993 (mid— May). 

#21: 44.910N, 110.36aW "Bison wallow"; very trampled 
organic muck substrate; ver'/ shallow, usually' dry 
except after rain; dry at first visit in 1992 (27 
July) and 1993 (mid— May) . 

#22: 44.910N, 110.369W "Bison wallow"; ver'/ trampled 

organic muck substrate; very shallow, usually dry 
except after rain; dry at first visit in 1992 (27 
Jul'/) and 1993 (mid-May). 

#23: 44.912N. 110.368W Wet meadow with pool of moderate 

depth; organic muck substrate. 

#24: 44.910N, 110.364W Wet meadow with shallow pool; 

organic muck substrate. 

#25: 44.91 IN, 110.348W Pool of moderate depth: organic 
muck substrate; shoreline vegetation well developed; 
dry 3 August, 1993. 

#2^>: 44.913N, llv!.349W Large, deep pool; organic muck 

substrate: shoreline vegetation well de\-eloped. 

#27: 44.912N, 110.347W Swale with several pools; swale 

has spongy' "bog type" substrate, pools ha've organic 
muck substrate; site is spring fed; pool from which 
spring originates is 80 cm deep, but lower 40 cm is 
very f j r-.e silt. 

#28: 44,914M, 11B.347W Wet meadow with an area of 

moderatel y deep water; organic muck and spong'/ "bog 
type" substrate; site may be spring fed. 

#29: 44.911N, 110.346W Swale with semi —subterranean 

stream running through it; stream surfaces in small, 
very deep pools with organic muck substrates; swale 
has spongy "bog t'/pe" substrate; stream originates in 
site #30. 


#30: 44.90SN, 110.342W Swale with one shallow pool; swale 

has spongy "bog type" substrate, pool has organic muck 
substrate; site may be spring -fed. 

#31: 44.906N, 110.343W Swale with several small 

pools; swale has spongy "bog type" substrate, pool has 
organic muck substrate. 

#32: 44.901N, 110.315H Swale in aspen grove with several 
small, shallow pools; swale has spongy "bog tv'pe" 
substrate, pools have organic muck substrate. 

#33: 44.91SN, 110.340W Pool o-f very turbid water; sandy 

and organic muck substrates; poor shoreline vegetation 
development, as shoreline was well trampled by elk and 
bison. 


#34: 44.920M, il3.341W Pool o-f very turbid water; sand'/ 

and organic muck substrates; poor shoreline vegetation 
de'/el opment , as shoreline was well trampled by elk and 
bi son . 

#35: 44.922N, 110.339W Shallow pool with organic muck 

substrate; shoreline '/egetation well developed; dry 
Ma'/ 1992 but subsequently re-filled. 

#36; 44.931N, 110.313W Deep glacial pothole; organic muck 
substrate; shoreline '.-eget at i on well de'^eloped; AKA 
Slough Creek Pond, part o-f C. Peterson's monitoring 
p r a j ec t . 

#37: 44.934?'i, 110.313W Glacial pothole o-f moderate depth; 

organic mtick substrate; shioreline '.vegetation well 
ds'.'eloped; dry 27 August, 1993. 

#33: 44.930N, 113.316W Deep glacial pothole; organic muck 

substrate; shoreline vegetation well develooed. 


#39: 44.927M, 110.318W Pool is an o;-;bow o-f Slough Creek; 
organic muck substrate; shoreline vegetation well 
de'v'eloped; flooded by Slough Creek during high water 
t i mes . 


# 40 : 


? 26 r 


0 _ 


Poo 


o>:bow of Slough Creek 


with an open channel to Slough Creek; organic muck 
substrate; steep banks with moderate vegetation 


devel opment . 


#41: 44.924M, 110. 321 W Pool is an oxbow of Slough Creek; 

organic muck substrate; flooded by Slough Creek during 
high water times. 


#42: 44.937N, 110.313W Pool o-f moderate depth; organic 

muck and solid "sod type" substrates; well developed 
shoreline vegetation; -flooded by Slough Creek during 
high water in 1993. 

#43: 44.938N, iia.312W Pool o-f moderate depth; organic 
muck substrate; well developed shoreline vegetation. 

#44; 44.943N, 110.309W Large pool o-f moderate depth; 
organic muck substrate; well developed shoreline 
vegetat i on . 

#45: 45.003N, li0.699W Large lake near Mammoth; organic 

muck substrate; well developed shoreline vegetation; 
AKA Slide Lake, part o-f C. Peterson's monitoring 
project . 

#46: 44.S73N, 110.167W Large lake in Lamar Valley; 
organic muck substrate; well developed shoreline 
vegetation; AKA Foster Lake. 

#47: 44.960N, 110.624W Large lake on Mount Everts; rocky 
and organic muck substrate; moderate shoreline 
vegetation development; AKA Everts #0B99, in USFUIS 
Fishery and Aquatic Management Program — Technical 
Reports -for Calendar Years 1964— i9S2. 

#4S: 44.9731''-', 110.628W Large lake on Mount Everts; 

organic muck substrate; shoreline vegetation well 
developed; AKA Everts #0897, in 'JSFWS Fishery and 
Aquatic Management Program — Technical Reports 
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Figure 2. Sites 45, 47, 48. 
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